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Introduction
National guidelines on Behaviors that Challenge (BtC) 
in dementia routinely suggest the trialing of psychological 
treatments prior to the use of psychotropic medication, owing 
to the problematic side-effects of many of the medications used 
in dementia [4]. To remind us of the NICE [5] guidance on the 
topic, here is their statement outlining the guidelines regarding 
pharmacological and non-pharmacological approaches, known to 
professionals as the ‘psychology first’ initiative [6]. Before starting 
non-pharmacological or pharmacological treatment for distress in 
people living with dementia, conduct a structured assessment to:
a. Explore possible reasons for their distress and check for 
and address clinical or environmental causes (for example pain, 
delirium, or inappropriate care).
b. As initial and ongoing management offer psychosocial 
and environmental interventions to reduce distress in people 
living with dementia.
c. Only offer antipsychotics for people living with dementia 
who are either:
At risk of harming themselves or others or experiencing 
agitation, hallucinations or delusions that are causing them severe 
distress [7].
Unfortunately, NICE, in common with other guidelines on the 
same topic [8], do not offer specific guidance on the alternatives 
to drugs in terms of the theory, rationale and practicalities of 
implementing non-drug approaches. This lack of clarity is likely 
to have unintentionally perpetuated the use of medication as 
the main response to BtC in many clinical settings [9].In order to 
support care settings to adhere to NICE guidance the alternatives 
to pharmacological approaches need to be operationalized. 
Psychological formulation can play a major role in supporting 
non-pharmacological approaches to BtC [10,11] and in the 
development of the ‘psychology-first’ initiative. Indeed, when used 
effectively formulations can provide well targeted interventions 
across a range of clinical settings, including inpatient and 
community services.
The original idea for this article was to complete and update 
the review of BtC formulation undertaken by Holle and colleagues 
[12] Indeed, when we examined her data set we found that she 
had missed some key formulations in the original 2016 paper and 
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some of her descriptions required amending.  We also wanted to 
update the systematic review with newer models published after 
her cut-off point of 2014. Over the course of writing our paper, 
however, we have recognized that such reviews are challenging, 
and their quality depends greatly on the sources of the models 
on which one chooses to base one’s descriptions.  In truth to 
undertake a systematic review correctly one would need to 
contact each model’s author and ask for primary and updated 
sources in order to describe the models accurately.  Such actions 
were beyond the scope of the current paper, and we settled for 
identifying models not included in [12] article both new and 
old.  Hence, we provide a description of each model, but overtly 
acknowledge that we have taken details about the model from 
only the source we have cited in this paper. The current paper also 
seeks to identify trends in the development of the models, noting 
that many new models have been produced in the recent past.  In 
order to illustrate developmental changes, we contrast an early 
client-centered model with a newer holistic approach.  The model 
representing client-centered approaches is the Newcastle model 
[2,13] and it was chosen because it is the most widely used model 
in the UK. The holistic example is DICE [3] which conceptualizes 
BtC in terms of the person, the caregiver and environment. 
Best practice guidelines on BtC
In the last ten years several best practice guidelines regarding 
the management of BtC have been published [14] Dementia 
Behaviour Management Advisory Services – [15] International 
Psychogeriatric Association [16], the following common themes 
emerge from them. First, all the guidelines discuss the impact that 
cognitive deficits have on the person’s life, in addition to the physical 
and social changes involved with both the diagnosis of dementia 
and age-related decline.  For example, the IPA [16,17] highlights 
the impact of intellectual, sensory and communication difficulties 
and their links to distress and agitation.  More specifically, the 
ReBOC guidelines from Alzheimer’s Australia, frame the agitation 
displayed by some people with dementia within a combined 
biomedical and stress model.  From a biomedical perspective the 
dementia causes damage to different areas of the brain which 
might directly impact on a person’s behavioural repertoire.  At 
the same time the dementia lowers a person’s ability to deal with 
daily stresses and increases their susceptibility to environmental 
stressors.  As a consequence of these two processes, BtC should 
be seen neither as intentional nor deliberate acts of aggression.
Second, there is an agreement that BtC have multiple root 
causes and it is the professional’s responsibility to observe 
the behaviour and develop causal hypotheses [18]. ‘Reus and 
colleagues [8] specify the use of ABC charts to aid hypotheses and 
detect patterns, and to determine frequency, severity, pattern, 
and timing of symptoms. Potential causes to consider for BtCs 
are physical health (e.g., pain, discomfort), the environment 
(e.g., excessive noise, bright lights), cognitive impairment (e.g., 
frontal lobe deficits), emotional/mental health history (e.g., 
depressive symptoms), and social difficulties (e.g., interpersonal 
problems, loneliness). The authors of the stepped care approach 
[14] stress the importance of integrating the above information 
with other relevant individual features such as religious beliefs, 
spiritual and cultural identity. They also discuss the value of 
integrating the information prior to hypothesis generation and 
testing. Third, all the guidelines tend to suggest that the choice 
of approach depends on the outcome of the assessment.  If clear 
physical causes (pain, constipation, infection) or psychoses are 
identified, drug management is often appropriate.  In most other 
circumstances, however, non-pharmacological approaches are 
regarded as first line interventions, apart from situations of high 
risk where sedating medication may be required immediately 
[5]. In some cases, a non-pharmacological approach equates to 
‘watchful waiting’, meaning the refraining from any intervention 
[19,14].
Fourth, person-centered approaches [20] are the preferred 
philosophy.  As such BtCs are interpreted as an expression of some 
form of unmet need, rather than willful or conscious challenges to 
the caregivers [21,22]. Finally, the guidelines suggest a number of 
management strategies. 
Two of the main lines of intervention are:
a. The removal of potential triggers (i.e., negative caregiver 
interactions or environmental cues) [15,7]
b. Adding meaningful and personalized activities to allow 
for the satisfying of specific unmet needs 
Importantly, Brechin and colleagues [14] stress the 
importance of integrating the above information within a 
conceptual framework, and thus endorse the use of a formulation. 
The value of formulation is further commended by the BPS’ 
professional guidelines [11], which states: “Central to the 
management of behaviors that challenge is both ensuring that 
the needs of the person with dementia are met and resolving 
any unmet needs, using individually formulated biopsychosocial 
approaches to intervention. The formulation aims to actively treat 
episodes of behaviors that challenge and prevent their frequency 
or escalation. Clinicians and staff working to minimize behaviors 
that challenge should be aware of biopsychosocial formulation in 
which behaviour and associated needs are identified.” [11].
Overview of formulation-led interventions
In 2016, Holle and colleagues systematically reviewed 
formulation-led interventions for BtCs published between 1995 
and 2014 and identified 14. The authors carried out an analysis 
of the structural and process features of these models and looked 
at the outcomes of these formulations on people with dementia 
and their careers.  This review showed that all of the formulation 
approaches in dementia are based on the assumption that BtCs 
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arise from an interaction of biological, psychological and social 
factors. Moreover, formulation approaches usually have four 
processes: assessment of the behaviour, analysis of the causes 
of the behaviour, intervention, and evaluation (What’s the 
problem?  This is what’s going on; This is what we need to do; 
Has it worked?).  However, there seems to be a wide variation in 
the operationalization of such phases, especially in terms of the 
analysis of the causes of BtCs and the proposed tools to carry 
this out. Holle and colleagues could not make any judgements 
regarding which approaches were the most effective due to the 
lack of clear definitions of outcomes in some studies, the lack 
of specific information on the timeline/amount of intervention 
delivered, and who were the targets of the interventions (i.e. staff 
or the person with dementia).
While Holle’s review was helpful, such a summary of the 
literature proved challenging.  This is because the primary 
sources of the models are usually difficult to identify, and the key 
papers used as sources may not provide adequate descriptions of 
the true nature of the models.  An example of this challenge is the 
overview that Holle provided of the ‘Newcastle approach’. Firstly, 
this model was misattributed and then the analysis of its content 
failed to illustrate changes to its development over the 20 years 
of its existence [23]. As part of the current paper we updated 
Holle’s list of formulations. (Table 1) presents an overview of the 
features of five frameworks missing in Holle’s paper, and another 
five new models published since her review.  It is important to 
note that the features identified are taken from the paper cited 
alongside the model and, again, may not fully represent any recent 
adaptations or improvements.  While this caveat may limit the 
value of the analyses, it was felt to be important to provide readers 
with an idea of the extent and nature of the models available to 
them (Table 1). As shown in (Table 1), all the models analyze 
the person’s behaviour and mental health and the majority also 
take the physical and/or social environment into consideration. 
Moreover, most of the models explore either the type of dementia 
or the nature of the cognitive changes the person is going through 
as well as their physical health.  However, fewer than 50% of the 
frameworks collect details about either premorbid personality 
or the medications the person is prescribed.  Overall, this brief 
summary echoes findings that the assessment frameworks 
informing the formulation focus on the person with dementia. 
This is not surprising as it is in line with the rationale of a ‘person-
centered’ approach where collecting relevant information about 
the person help us better understand the potential causes of the 
BtC. Once we understand the causes of the BtC, we can then treat 
those causes that are reversible and establish strategies that meet 
people’s needs.  The implicit method of change operating in these 
types of frameworks is that by gaining insight into the causes of 
the BtC, the caregivers are more likely to engage in a range of 
pharmacological and non-pharmacological strategies that will 
reduce the triggering of the problematic behaviors.  
A typical example of client-focused formulation 
framework
One of the frameworks that exemplifies an approach that 
chiefly formulates the experiences of the person with dementia 
is the Newcastle model. There were very few models being used 
when it was developed in 1999, and it is now the most widely 
used approach in the UK.  It is the grandparent of many of the 
more recent conceptual models (e.g., FITS, CLEAR, CEASE, etc.; 
see (Table 1).  The Newcastle approach, which has undergone 
many helpful revisions in recent years, aims to identify potential 
biological, psychological and social causes of BtC.  In order to do 
this, caregivers are assisted in populating a template of relevant 
features which, once put together, offers an overview of the 
patterns and mechanisms underpinning the BtCs (Table 1).The 
underpinning psychological principle of the Newcastle model is 
that BtCs are the result of unmet needs. Eight needs are considered 
as part of this model (freedom from discomfort/pain, emotional 
security, sense of love and belonging; control; esteem; positive 
touch; meaningful occupation; fun). Further, the model contains a 
least four progressive phases:
a. An assessment phase, where relevant information is 
collected in collaboration with the caregivers. As part of this phase 
diaries and assessment charts are used to identify the triggers of 
the BtC. The outcome of the assessment should be an agreed and 
unified account of the problem.
b. A formulation phase, which consists in scaffolding 
staff, helping them to populate the formulation map where a 
diagram will show both background features and the functional 
assessment of the BtC. 
c. Treatment planning and support phase.  In this phase a 
care plan is created based on what emerged from the formulation 
map.
d. Evaluation of the care plan through the use of 
questionnaires and observations. (Figure 1) Newcastle model 
template
As shown in (Figure 1), the Newcastle model contains many of 
the features outlined in both the best practice guidelines and the 
models reported in (Table 1). The positives of this model were that 
it was one of the first biopsychosocial models in the field; it was 
coproduced with local care home staff and it was used and adopted 
by non-psychologists very early on. However, the translation 
from formulation to intervention has often proved challenging 
clinically.  For many staff using the model the focus has become 
the populating of the boxes within the model, and the process 
features seemed to have been viewed as being less important.  The 
process features of the model include collaborative assessment; 
information sharing sessions; scaffolding; coaching of caregivers, 
etc.  The latter’s omissions are a real problem because the process 
of formulating can help the carers develop an understanding of 
the person and generate empathy towards their behaviors.
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Figure 1: Newcastle model template.
To be effective, a formulation of BtC must serve the following 
functions:
a. Provide explanations for the behaviors that are both 
clear and acceptable to the staff and caregivers.  The formulation 
needs to be parsimonious and make sense to the caregivers. 
Hence, complex patterns of behaviour need to be presented in 
simple ways.
b. Help to explain the behaviors in a way that encourages 
empathy and a motivation within the caregivers to change their 
own approaches in order to bring about changes in the person 
with dementia.
c. The information must present ‘recognizable’ solutions 
to the BtC. The formulation must lead intuitively to the production 
of a care plan, which converts the ideas developed within the 
formulation into realistic actions.  A good formulation will present 
information in such a way that the caregivers will be able to 
immediately identify feasible ways of altering their behaviors to 
deal with the BtCs.
In order to meet the above functions, the formulation has to be 
co-produced with the staff and caregivers.  In fact, it is recognized 
that some level of input from those intending to implement the 
formulation-led care plans is essential to bring about change. As 
highlighted in the previous paragraph, the majority of the content 
of the formulation of BtC focuses on details of the person with 
dementia.  This is because all of the recent frameworks come from 
a ‘person-centered’ tradition which emphasizes the notion of 
‘personhood’.  A valuable expansion of this approach is provided by 
Kales and colleagues who have produced a framework called DICE. 
The DICE framework is described by the authors as “compatible 
with the ‘person centered’ approach commonly used in Europe” 
(p.13); however, in our view, this model adds some extra value to 
its compatibility by extending its focus to the context and systems 
around the person with dementia. Hence, this is worth exploring 
further.  
A broader contextual formulation approach
The DICE framework was developed in 2014 by a group 
of experienced US psychiatrists and clinicians following a 
series of consensus meetings aimed at devising a protocol for 
the management of BtC. It is specifically designed for people 
living in their own homes.  The DICE (Describe, Investigate, 
Create, Evaluate) framework suggests that there are three areas 
which need to be the focus of assessment and intervention: 
the person, the career, and the environment. In the Describe 
phase, a description of the behaviour and the context in which 
it manifests is elicited. This is important to clarify potential 
triggers to the behaviour.  In the Investigate phase, the possible 
causes of the behaviors are explored. The causes are divided in 
patient factors (e.g., infection which has led to delirium), care 
giving factors (e.g., communication issues) and environmental 
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contributions (e.g., overstimulating or under stimulating).  In the 
Create phase, a treatment plan is devised in collaboration with the 
caregivers, the person with dementia and the team around them. 
Again, the key interventions will relate to the patient, caregiver 
and environment. Interventions can be pharmacological or 
non-pharmacological. In the Evaluate phase, the intervention is 
evaluated for its effectiveness and depending on the outcome the 
recommendations can be changed.
In our view, there are aspects of this model that make it an 
important addition to other formulation frameworks.  For example, 
although some clinicians may suggest that the roles of ‘carers’ and 
‘environmental’ features are addressed in other ‘person-centered’ 
models, like the Newcastle model, there is far greater emphasis 
on the psychology of the caregiver in DICE.  As much attention is 
placed on the abilities of the carers to deal with the situation as 
on the person with dementia.  In part, the focus on the caregiver 
may be due to DICE having been solely designed for ‘own-home’ 
scenarios. A further attractive feature of DICE is that it presents 
a flow diagram demonstrating the causal and maintaining 
factors for the person’s agitation that clearly indicates where the 
intervention should focus in terms of the person with dementia, 
caregiver and environment [3].  In fact, the management plan is 
clearly mapped onto this flow diagram making it not only easy to 
use but also providing a clear rationale for what is assessed and 
treated. As such, DICE provides very specific guidance regarding 
what to assess and treat using a checklist approach (e.g., rule out 
acute medical problems; educate staff about BtC and the ‘broken 
brain’; teach staff to use tailored activities prior to person getting 
agitated).
Overall, the DICE flow diagram identifies key components for 
the BtC and their relationships, a mechanism of change, and builds 
assessment and management strategies around these structures. 
In terms of future BtC guidelines, this is the sort of level of content 
at which we must operate.  At the same time, there are some 
aspects of this model that appear problematic.  Firstly, while 
the checklist approach is helpful, it tends to reduce the amount 
of integration between the various aspects of the model.  If the 
approach does not integrate aspects of the information collected 
in the first phase of the formulation, clinicians are unable to 
generate a meaningful explanation for the behaviour.  This is also 
problematic because developing rationales by weaving the various 
information together is the key method in generating hypotheses 
and testing them [24]. Of note, DICE does not refer to the term 
formulation in its articles or textbook.  Another issue associated 
with DICE is that the approach is trademarked which means that 
it cannot be adapted without permission of the authors, and the 
materials and tools used in services in the other countries would 
need to be markedly changed to comply with the DICE framework. 
The lack of adaptation is an important problem because DICE was 
developed exclusively for own-home settings and would require 
changing for use in 24hour care settings.
Formulation-approaches moving forward 
This paper has discussed two established approaches to 
the management of BtCs.  On balance, there appears to be some 
advantages to adopting a holistic approach as it seems to capture 
and manage the complex dynamics underpinning BtC, and it 
may be particularly helpful for more severe BtC. DICE is a good 
representation of a holistic approach and it is likely to have an 
impact within the UK, and elsewhere, once it has become better 
established.  Unfortunately, because of its failure to incorporate a 
process for integrating information and the inflexibility resulting 
from being trademarked, there remain considerable obstacles 
regarding its use.  As such we would like to see the development of 
other holistic models. We are not the only clinicians to have such 
ideas, a team in Switzerland have already produced an alternative 
to DICE called DATE (Describe, Analyse, Treat, Evaluate – [25]. 
DATE has not been well articulated thus far but shares many 
aspects with DICE.  In terms of our own work in the UK an early 
version of a holistic model has been produced and is currently 
being tested on our inpatient wards [26-27]. An article outlining 
the model is available from the corresponding author (IJ).
Conclusion
Twenty years ago, there were a small number of formulations 
for the management of BtC.  At the present time there are over 
twenty published frameworks.  In this article, we have updated 
Holle’s recent systematic review providing details of some of the 
new (and omitted) models from the original survey.  In order 
to illustrate developmental changes in the use of formulation 
approaches, we have presented and contrasted an early client-
centered model, the Newcastle model [2], with a newer holistic 
approach, the DICE [3]. Although the DICE framework does not 
refer to itself as a formulation, its structure is a good example 
of an integrated management approach in the treatment of BtC. 
We suggest that the use of holistic formulation approaches, 
such as DICE, can help better capture the complex dynamics 
underpinning BtC. Recommendations have been given around 
important elements that formulations should cover both to be 
effective and to contribute to positive changes in the management 
of BtC in dementia.
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